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(54) t»^©«^] mt&Mo&mm 



(57) [UttJ 

lffl©tt5^©0C>fkX(ij^ 1 -4#&#CDttlin*&£W* 
X&Uif(!>&#i8Lm<D&&1ki±, Mu t Stt£f©DNA 



i i 



+ IK -fib 



*LfcKtttttt 



2£ 




tt*o«B 

1. (a) ■ft* •) M l/tf K^MUCWtMft^ 

•J » KM'*- «A-fyg y KM'<- Mtt** 

* FMt^^fl * K*»**-ft<DK:BLfc**TX* 
(b) RB C«) t»*><lfc^yjrKtU77f-HAia 

tt«4»<0 1 U * * I/** XeftJtBRIIKM* 

3. tt"<ff) •$ K»tf'<- K-DNA*«c DNAT«ftC±*tttt 
it*, «3jt©Rffl2rcea<D#tt. 

mm i 

6. JUXtt *<*<0 6 ttKtttdlU Rte£tfft<DIC+$Kf* 
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7. ttdSfttVfcttttRG-?*, *Rft©ReBBx>K**UT-*W 

8. WDl^UttK/wrVf «*B <•) Ott 

-r KDRKBt*fl*.ticBsrftc ft*<z> 

BB8i:tStt<t>*&. 

una*-*;: t*x# &* l *#'<- h*--<&*ta**t/c 

1 2. SA*tB&»fti, ft I A^*-«ftRe*U»frT»* fttfJVItt 

ic«ftr*c*#v#ft*2*#/«-h*— aat**2*A'< 

1 3- »K2ttft'<-h + -***U**'«-h*-K»|im<Ctit*T 

+ R*Oft3Bl 2i=C«©:frtt. 
1 4. tt*2**ft><- ht-A«Mu t LBaKKti*<t>*ttttM«**C 

**w±<rw»£f nsKoiBBi 2 <ieti 

1 5. <**2lf6/<- h+- A * Mu t L&C*tilElftkttJII2Haafe* 



1 6. tttt2BSV#t'<-*-/f? * hi/ ^-tftA«; 

tt*06Bl SKKtlOTJtt. 
1 7. SB <b) «S**A^**-l*^aa»*fctiJEJ*'.£«2*e* 

BiKrietto^tt. 

1 8. »t*ttjHB*«It»2Bd»XW'<:75 i Ki:»ftt*Ct*»T#6 
*2l*fe'<- H— <D»t!QRtfttlB2ttfc'<- h^-OffffiOHlbta 

ft, M*<DfaBl SICEBO^fto 

2 0. tt»2»eW^£*«H*ltK^^^»feRJt^(ftt»cDiy)dt*tt 
B-Tftc fcj&<x*$ftB*T*«7, tt*tfeRB*«ttfe*M****xtt 

1 7u:l5*t©^tt, 

2 1. ( a > KM*, tltttf U J * l/^-^ K<D#.9?j**Herr]ICfB«tt 
tt^tt < £ *> 1 BO I *«*I*Ey>l*$ 1 *«* y ? ? \**+ K^-f 

<b) kb c«> TiDasnfc/Nwry » k* t x-7*f-it*ie 



ttnc9B9lM«'; 7 ^ U^-f- K<0C?y(t>O%JRKHOfF&(9ttB^ttft 

2 2. *«>*tc 9^«*«^^&ti6 J:^i:|ft»tf 

( a ) V ? U^f- KO*M6J»KIIEW(=ffl»Wa'><t < t & 1 

B©l*«*»KW*6*/l*«#yp*i/**K/W-7M , K»fifc'< 

Cb) i A-9"r*--lt£Kaa**0*2«B ; Rtf 

* 01 f * (D 1= -y h . 

2 3. «U7 7 f-»ftie|A<Mu t SXli*«Dtltt^K*(t-C^ 
«ct**«it*. ttf*Ol5B2 2CCttO* v 
2 4. ttKIXtiBIP]A« i ^? y f - tt§ISI£»6tSC ^lEKT 
*h&tl< t*> Xa©fH«ft'<- V^-tft^Ctt^Ri-rft, ft 

25. t**lttft'<- h^-— A* 5 *-*r*-$*fe«eHU«*ntt0ttt: 

x*ftcit»*t-re. B*^e«2 4icc0o+* h, 

2B. fmBXtif*KB*<. II^7tf-ltftieii:»ftT*, hi 

tfl»r*^««**#ix(.*ttt««i its*'*- h^--, &c/a«riitft'<- 




28. i»m^-^-**Mu t Lm&mut+vmmnmmttv 

2 9. B*U^(-F^Mu tLaa«tfjBJ*«il2«e«XI4 
^^f- K<0WO*ftaeBT**Ci^n«i-r6, flta<t>BB2 8tc 
IBB©** 

30. St» 2mnnfr^-t -ri^ <r f >r-«T J* ft C 

3 2. »M^Vt K»4L«- ^-*Bt*ta»Jt*=B7E'r*Ct«.<» 

M*©IBB2 2l=tae©*y K 

3 3. ttBa*fi**t- ho*^o-A«T**wi^ftt-r*, ** 
0£B3 licisea*-*, 

3 4. tt^^vt-ttftiai^ntinfeu^iaji^^ 
»tt«#ttat*©fc*!>©Baiji*K**t,- t^wtti-r*, «*©«6 
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mmm 

tf*B, ttK*, «*a^lt»ft:tcJs^Tmi«irM-cfc*. *© 
S##*fi*i=*6qBt**Rtt*-ftC**<Ttft<. « 

<N I • h I mu r a. S. ±l_ m_±. . Blochem. J - 2_4 
1:313-327 (1987) ; Bo J. L. . Cancer 
K e »• ±i = 4682-4689 (1989)). 

ttWftlllttSttli. **»*?■©* <©«»te. MAlf EW, 
WKx> *fc'T-#cjt9Mft*n*Bfltt£<Di*'r*W=a-*< c 

*i= ^ n 6 ^rtt tft ft ^ t *c jt »j ft± * tt * w i • *. 

«^T«*i*t*[ij^tt«£WB*Lfctt«*/lK*ft;: tic J: 9tt«Bflt* 
RJt**6;t*»t#i, »»(ll(Kourlliky e_t_ a J . , 
#«fc«F*4. 6 8 1. 3 3 3^Mtt») , ttttttWtttf*flJt (F. I 
kow -UL il- • *S)*tt*4. 368. 5 3 5<*<*»* : B e 
rninger. *ttmtT* 4 . 4 4 6. 2 3 6 *B3B«) , ffftAft 



( A I b a r e I I a «_t_ . tt*H#** 1 4 4 9 1 4 

•) „ <t*£B (Sheldon II! tt el., *Btttt)|t 
4. 5 8 2. 7 8 9*Wtfl* ; A I b a r e ] I a ej, aj_. . * 
EE*»r»4. 5 6 3. 4 1 7*$««) , ttttttft (Miyoshl 

£_L »_L- . ttw^wwi 1 9 4 4 B^wmmy ^^m«n^ 

-*-il/Tft<. Paau ej. aj_. . #S*ttJ(H. 556. 

6 4 3^ww«i*. mw-4»nwewao t *ait-ttftew**ra# 

-tr^^r (extra aegment) r*ft. ffin 

ftc<ta<T#ft (B7. (f7-i0) . W***T;i****fc«B*tiD 

NACWT*4 (B7. r?l 0-29) • - <D»BXltl=EM* UTl* 
ftyo-^oUffitf,* Bl 2RV1 3) li, eDNA^ 

(•WDNAEWi'W 7 v KKflRT#&) 0 . *fti:T7rp 

(B&*t*&c*i) *»*ts*nri»6. coyD-ro'^? 

»^K»*©»l:E. 3 ( E, coll ) RNA4**/ / 5 



-* ♦ -tf - /<- * + vtttfjDKc J; 9 fit til * *i ft. 
Mundy, *ffl»t*W4. 656. 1 2 7 *t*IMfcU #JE© * * 

0*<5KM^^T^4ct^S-c*ij (IK f?52-43> , 
*«KB**«Wtttt(C«<TfcJI^£| t ^WA*#t- ft. **«*©« 
tt^^l^l=ttVft»BttO-«l=ttlllWntat«l«yo-y4<«JS* 

^i=ttffUT^o-y©*mi;«^^ft^^u4-f- K«***«ft]Jt*n 

6. l#B«»l*i«<fc##l4. -tOtt^O-yofffleXti^SE^me} 
#lft (B2, fF3-2 2) . mmXUX&*9»*+ KBflKatLTf- 
*^?U4-^K^*A^nTiS0 (B4. ff4 6-5 1) , 
?II6n£BBO+ft c 4 k Jt *) Mai * hft. 

Kato ,ej_ aj_. , «t«4»RflM*4 0 7. 7 6 9*B**tt, 
■■yo-mSl^M^.j , K»JSSta»'J<ttll<!)«ajlfe<rl»*U 

»ft***tf&nTt.ft CH2. ff36-39) . il0fllib'^f>- 

9-OB«fi}»rlCS^i%Ti^ (C I bb». R. b_i a I . . S c I 
e_n_c_e : 3 0 3 - 3 0 5 ( 1 9 8 7 ) ) . cn*©3*ttrt i 

^TtDNA/wrv » K*MKJtOWK-rfttt»*#C. c«i6 
O^ttO^A© 1 t-ttO £ ?fUXi:tilfttil LttC*C i 

T*«. *iSE«*n^ * X7 7 f-DNA©Q»r«9^a&(9fI:*f97tt 



3 




(Cotton. R. O. « t » I . . Pfoc. Nit I, Sci. 
USA 85 : 4397-4401 (1988) : Co t I on. R. 
C. . Nuc, Acid* R « » . IT : 4223-4233 (19 
8 9) ) t**<esUK *KB*ft*xf>AZkafc Ko*i//UT & > 
*J|Jt»fcDNA-DNA^*D2* 4 JUi*i*** i X^Tf-«tt©fc*« 
«)«Kft-4<« :o»(t««ft. DNA7o-rtt(M©DNA«miB 
»««KirJt»3 «tt**t*. MOCWttO^^^i KDNA^II 

ICftftO* BB<t*X£9i>t* i XTrtlfcfS ^Mt6, *<& 

7 5 r;yiwf«AM <page) VLV*-y*v*r*7 4-*m^ 
atb* * i -5 wa i »#>nx t * 

T*», 4r*tf* 5 v^WKRJC^fcifiKOttKaitU-C PCR-*t« 

Kung t_l • #(S»*»4. 9 6 3. 6S8^i««», 

*i»<l|{:ttftt»6DNAt8ILI3ll t*2, f?4 4 - 4 7) * M 
Jtlf0-D-*T9? his*-* CB7, ff 1) tOttftfCi*. 1*01 
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DNA (i.DNA) <S«iajCO«||StLTl^. 

1 tt*4>ltftO J: S tt*frlMC<t**&ttlfeEM<& 
*M*ll4r*Ali)-r&»*cr«f *• KM<t><=«*#</ jr* UJt^KW 

( S • I mo n e 1 li ) OMu t SB&B«ft&-rt 1 
tMlli$4l'J* *U**KE« <*»K&ft> ft*M«fttt*'J7 

tilt PCRcl'?< stto»*(:i«t £ 6*. fttt-r « z 

»*frf &DN AUlt*WO. «TX«±fl). lfCU<»h I-OfM* 
*»/tDNAtt£«)i>m<OlJB|-C*&C& bT#* # fclBWOtftttt 

pcRTffli^ft*iia«i*5tt, xitmB*smm*&mtitr. mm 



f|lDNAKR-0»a^fT#3H*J:^IZrt««tP-r*w4:6<r* 6. * 
J*«lMi*'; ? * U*f- K (ONAX(iRNA) ^(^flEttttH^fftt 



4**- KliDMAXURNAt*«ct^T*«. *f * U'RN'AttmR 
6 i Mi * OMtl W t*a* * "C « * . 




fcBiitft'<- i-y--*iD*.$c ±**v<o&&* ut*. min***- 
«m/j*M«3ftTi'tti<iRi tt6'<- hi--. i 

M^#h/;B3»lft^- ht-tffli^;it,t*6, Iff* Ul'ff 2 
*U<liMu t Lifcmo^ttttJ^MeKXt*-:?*- K^W^aftB 

- n--*ao<.*c: Li^ *2 9f&im&xattx* 

Mfr «itf3»&Rlt^fitflDeO©fi£*tt«-*- 4 C i: A<T ft XT* 4Ct 
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ftXX£*l*&ft4SKftEFV*ftt& CKfl) ti^S^^t *. C 

o#fcru*to<D;*(**«i»T**ia#y > * i,*^ kobiw cdn a 

Wtt-c* *4>* < t l -?o i *«tft*EN? ft * i *«« y * * 

6. DNAXliRN AftO'W ;T y y KB<fe'<- M/y * 

JUflttSMfc^^r U •» K*. Xtt*y * * UjT* K*««RX* 

tt«*t y ? * u** kta**^ , Kt j T*-t*6xax*<Jft 

ftf*OfC»Ufc*ftTT, i AT-yT-ftft«eiliftfc^&, x<i 

mam, Kw««nCT4iy K(otw*<:*j»tn*«ffatt 
c (■rv^^sfcjRgtuaiwip y * 9 u*+ K©rr-ttt*r> . 

X*t5»ti 'J * ? U** KOttflf (iMt&xx 
XOTifty 7 9 U*f- KErt**<Z>£&XXttft3*y j ? u** KcDBStt 

»«sttx«*?tf y 7 9 v*+ Kcmni < 1 1 j «^ j 

C W 1 98 : 



m&9&wtte&+ 4; t*<rft. !**tt£<?>Di2ttft/t- h^-j^m 
rfc^r. *2i*&><- uii^-r*c tA<-cft, Htai^teaiiM 

rf^ K, &*i,<ti0-tf$9 his?-* tfOrSW>*£B6»TJ&*. HI 



(82r**ft«0imKii*tbttfta«fi9T«6. cc5nscr>B«a>j« 

- h*-, 1 t?t(*^«Hft^tt(* < -ft-Ab (Anli- 

H5 iiBJErt" y ^7 ^ l/^-f- y (Z T--A'*tLtz^Ta 2+mtZUH 
6 £ A t -j + |ft ffi er)« * * # -r # 




g*lt*BM(DB« 

«*©«t*ftttfcM, tfc<«BT#* ItttttBBtttittatt* 

»«>P*>«BLTi*6 (»L<tt, Ridmm. M ej. aj.. , 
Annu. Rev. Ctntt . : 5 2 3-538 CI9S8) ; 
R • d m ■ n . M. e_t. aj_. . Set. Am e r. . A u t u ■ t 
198 8. pp. 40-46 :Modrlch. P. . J. Biol. 
Chtm . 2 64 : 6597-6600 (1 98 8) *#B) . Mu t 
SBSBttB. 3»i fl)i *Tr*f>B0UliK4ilJ**<D J: LT 
R£*tifc (Lihue, R. S. ejt. a_J_. . Science 2 

4 5: 160-164(1989): J Iricny. J . a_t_ jM - • 
Nucl. Ac ldi Re 9 1^:78 4 3-7853(1 9 88): 

5 u. S. S. jbX ±±. . J. Biol. Ch em . 26 3 : 6 8 
29-6835 9 1 988) : Lihue, R. S. ej_ a_L , 
Muttt. Rob 1 98 : 3 7-43 (1988) .Lihue. 
R - s - «_L J_L- . Proc. Natl. Acad. Scl. US 
A : 1 4 82-1 4 86 (1 987) ;Dohet. C. e t 
•JL- » Mo 1 . C e n. Genet . 20 6 : 181-184 (19 
87) : Jones. M. e_x Jj_. . Genet I'ci 116 : 
605-610 (1987) ;Su. S. S. ej_ ±±. . Proc. 
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Na t 1. Acad. Sc i. USA. 41:5057-5061 (1 
986) :Dohet. C. cj. . Proc. NiU. Ac 

ad. Scl, USA j-3: 503-505 (1 985) :Choy, 
H - E - «_L *JL- . Mu t a t. Re. 2 : 9 3 - 9 7 (1 

985) iJonei, M. ej, jM. . Mo I. Gen. Gana 
X* *84 : 562-563 (1981)). ***** f 7 U9 
n (Silwonel It typhlmur lum ) (DMutS 
(L u. A. L. ej. *J_. . Cent U c i J^l 8 : 5 9 3- 
600 (198 8) :H:ber. L. T. #J. .a^. . ;, Bic 
J_SJLL2_L. Hft -197-202(198 8) ;Pmi. P. 
p - -S-L XX- « i. Bicter lol . 1 6 3 : 1 0 0 7- 1 0 
1 5 (1 985) ) Rc**r UfYzyy >x i a -*- 7i (S_t_jr 
eptococcua pneumon I a e ) (Dhe nAlftt 
(P r * e b e. S. D. £± . J. Bacterial 

HSL ^190-l96{1988):Haber ej_ aj,. . ft 
Jt) taYeBOOBeM^ttO'^^MTBrtttoTA*. 

A7»mtftnDNA, X«l*»DNAIZ*»ftU«l>. Mu t S 
- D N A MnrJHIi D N A ©ftWXttacftta- t;*4% 

**tt*DNA<0e*4P£fflDNACD ■0<^-< 
tr KSJtf LfcBftlc©jfc*tl6 i AT,fDNA^o 2*B<Dtft 

SBSVE. A^*-B*BB**DNA2*B&|t e > 



*>ffit^-c, i ***-*&asBK*MU*ra»K ttai*mtt 

BBOOfcl**, «<(ftt-Mu t SttrttrWt^ctujt Cottar 4. 

iXT**B»*JICT, K«t(QfiaTDNAC»«t« 

bbuk m*, *. at m, ««, **cnc 

Jt£t»Bf** W*.(*»*XtttKf**, 4^Hfc*lMitt«t>M. 9ffLtt£f 

DNAXf*RNATfe*C£ft<?ft«*< 4 ONAffftUs ^-{79, 
K»«Jt'<- *«c DNA<DBft, BtttftttiDNAJUimRNAT 
A*-£*<T*. mRNAd«i;0att^e-«T?ffaf **BW»-C 
-Wnttaf *Btt«fi»/ * * K" XII -BffJEfM" 

ii^mat*, Baatf/X[*M£n*^#WBoeH**cf*i*«r 

ftSIISKBBtt* v 7 * u** KfcSlMi#*t*KH«(nE*i£aTfc>ri 
*. MO*ll6*n«aitX«*ft«« (0*ffij6^S?«RBUfc) «rd 
t'C 1 6*r# . *(OJie>*nii*JRffHaHn# 7 ^ U*^ Kt**5ti 
*. ««ttHK*ii**eHrjBW*, 4iy ? ^ UsTf- KWt=aftXU»JR 



*^rttfiJt9*ttl**i*fcl6(z3 0*atJ:0*#(.*C4*«*f*L,i^ tt 
«©l-?Olift. i ^-ey^-ISeVaieBOfSftRtF^nic^KUmi** 

-?* ffe)KncMt«^w % 77 V f«ftt;Gn(«f« 

mi^n*» BW3t >, Parf-KKW*****; 

C DNA«PICJ»*^nT^tttW>ho>**^«iV-^4r»l«l> (HI 

B^«4*>XI4 1 - 4 «»A*©W«DRWX*K J: -»Tfiw iU^t 

(DNAX«RNA) *B85f ft C ±*<T# 4 WjSKrHfr*. * 

KW4r*-T*. cDNA»^^*t'iffXtt*njtO>iwx^yy y k 




a£*f><DDNAX«RNATft*ifc*Tt*. fttt tttt #^<i*ft 

JtlfE. 3 | ;MulSCl^<|(|»(Radman. M. ej_ > 1 ., 
Annu. Rev. G • n » t , 2 0 : 5 2 3 - 5 3 8 CI9fiS>> 
RlfXhU^^,^ i»-*-7t H e X i at T ^ Ufa*© 

t*«tt^nTi>«. 2 xm 3 rt£tm«flrii'j>tt^a«4« 

ii*arennft*. «e->x*jt9)o3rttu 1 - 4 mo unto 
xii**5i*lcii©miflK«mxA&. 

2**1 Cd a) DNA*©«S©l«©«©fc«!RP*t*aJ-t4|* 
2»©*«tttWDNA*J©*n*'ni= 1 ■ 4>*ff*NUtXfB 

*#25><D 1 CttT (2«<0/W^'J * K»«3t'<— h*- *BH**«fc 
(iJfc(KLX) UT fc*^fffiOUW14(iaTU«t^-C, 2««5DNA« 




»«¥7-500493 (7) 
«jt«fMu t s<K*©tx*v*-»fc»6aur*<x©*iiitti* 

1 9 8 5. » Jb ; Jonei, M. ojL. «JL . 1 987. B Jfc.) „ 
* *^»*©W#*»jfcUX 2 a©** 1« 

* «* Hi r * c t A<<s?p x* 

>hT**;^^T#«. S*©*ft, ffriDNACD 1«ID7 3 
> >hJ:TW3 0tt***X«**tKJ:BIT^#ifc2«OSIEjl!tR«^, * 

-©«*!*, 'Wyj, KJUiMl»*#*t*CDc*>-ci 

M*^a2*«*»j*-r*fc*l*. 3- Xtt5 * jgct^^ 
•J ■» K»«tEWCJt0 79>+>r*nxt^4Ci:**x*#6. 
RNAZliDNA'W 7'J , K»«fc/«- K tt*fil©#tt X 

Nur * c t*x# (tjfco^tttffl^/iftiitw* v * nr^- k 
frarcjt 9* V ^ u4-^- K'W^u -7 K»f&'<- 

©#«*>»* Ll% 4" V p U*+ K©6«ttli, fflii/Wo, R. . 
— — ' ' Pr og- Nuc I, Ac id. Res. Mo t e c. 



Biol . 2_1 : 101-141 (1978)) 4= Jl 90*1^**1X^6. 

n©tt6RNA'>4 7'y Ki»tt><- h ■#--(*, tttt<o?ej«cDBtt) t l 
X, «AWntRNA»^tUXJ»tt-r*CtA<r#*, RNAXWcD 
NAv^rV KM/<- ht-Utt*fiDN Attic J: X feSIM* 
6Ct*«XA«. («*lfGreen m_±. . Cell 3 2 

: 68 1 (1 98 3) *#JSD o DNAM/'J* K»*'<- I- 
Sttflt«^»^*ilJ*jeHf*lcS»lc^^^lC^6^tt^«JftilOV^r 

ti***<>, «*if^»ir^tt-r*DNA<9*w^> k* ? ur--tfW»r 

E. 3',IMutS*<16»I^f-o2*tti:tt§U (J Irlcn 
y c_L «J_- . RJt) . >httXMu t st;j;9»«d 

ft*^ D 2*tt©*#S*«8- 1 2tt*a©>J*$*T*6 (Su, S 
~ s - ±S JSlL- • Proc, Natl. Acid. Set. USA 

8_3: 5057-506 1 (1986)) + *RVI 

Jt 9**tt'W^»; KW<- K — * *f* b< »A2 0-»l 

ooj^t/**- k*<»* li% 4-y 9 u*+ y&&vmn*nmL* 

J:9tf* 39 p \sff- h''*<C7y -0 K&r$/<- h-*--li«^2 0 

-«40^ P4-* K<-«r«. *mmmtz&n-t 6«*»*tt*-ij» 

ffi^XMWOHKDtgft, cONAm©l«)»Wr'j, 
K»(ft/<- h^-X*&. 
*»W©^ttXfflt^fc«>tZ, t^4-f*)t K»«/<- h-#--eW«D 



ttsnx^* (H3*#») o "4 -f x ) y KW/<- K^-OBffiSJtft 

j: 9BjE*nnif . *j/bt# *^r*i©^tt*ai* c t t»x« 
K»rt'«- 'wry » KM'<- h7 v -aa*#itt»ft-r& 

? U*7! Kttif(Dy/V**cWU^J&*Ci:*«Xt*. ( Me t h. E 
" » y m <> 1 • . 1 2B : 6 3 5 < 1 9 6 8 ) : Proc. Nttl. 
A c > d. Scl. USA 67:807 (1970)?. ifcfft L, 

»Bt^-ht-^07; y«l»«*fflt^Xt>rT«7Ct*<X#, T ! / » 




a,*-) u -a^i** (hook) - xmb*t*» ma©*«j^? 

^»*--**M**«*<D*'W:7'J-y FK<*'«- ► — mw) J 
? \**+ K/^-r f 9 * Kcitft-ric tj&*-c#nu* i*rn©«n*tt* 

h<tcro««sii<ort«Btt4r<rft«^i:A<-c**. U'taftct* 

^.Ms-trA/o-XRHXIiX h U ^d«t*ni f gift 

') =f-X(*# 'J * ^#'f K^-ff? v F»*'«- b-f- 

m fc j: ») * *a *tt * c t *-r # * t* * $ . 

ttftfctf, T a- ttBJircxifl* hX<mr*w£«-*t,- CB r 
e 8 s e r e_j_ . DNA 2:243 (1983)). MO 




If « 3 F7-500493 (8) 
3 r-r J: o/wro * F»<t'«- *B£-r 

(Thoinii. P. S. . Me t h. Em y mo 1 . 
1 00 : 255) . 

v KB6'«- ht- OttfttftftBSfef? 

(Biuti, B. K. F. e_t_ > ) . r P r o c , N| I j. 
Acid. Set. USA i_ft:40O-408 C1963) ;Sh 
1 h. T. Y. ej_ t I . . Blochemlitry 113 : 3 
411-3418 (1974)). X«(u-i>7'/'<>^^+» 
f^/Vo-^oyT'/S^^^ 'J t F»*>«- I- •#■-«> OJktFT 
»»t<0RK; (Noyei, B. B. ±J_ *±. , Cell £ : 3 
01-310 (1975) :Rels«r, J. e_t_ , B f o 

chem. Blophys. Re*. Comm . 8 5 : 1 1 0 4-1 1 

1 2 (1 978)) *n&mt* * k«- 

»OWt0KSne*^*i'xxt>HI^AUT (R I chwood. 
D - * Blochlm. Blophyt, Acta 2 6 9 : 4 7 - 5 
0 (1 97 2)), Xtt*'; ? U** K±«3R«»ttc:>Ty y> ' 
7o i K-fittlt&ftOft y^'J r^lCj; »? (Arndt-Jovln. 
0. J . e_t_ »J_. . Eur. 3 . Blochem . 5 4 : 4 1 1 - 

4 18 (197&) ) Av^'j vytici^t**, s*ic*s-ry<; ▼ 



mcW#ft (G 1 I ham. P. T. . Method. Em 
T mo I . 2J.: 191-19 7(1971) ;Hmi8ke, H. 
D. . *x *_L- • Method. Eniynol . 5 9 : 1 7 2 - 
1 81 (1 97 9))* *tt»tt4>*rr*taf*l*5'T* /wttttftttcrK 
J6*tf, *©tt#'J * * Kifitl&***ii**T#fi (Hon* 

e r, H. D. e t • I . . Blochlm. Blophys. Ac 
±JL 344-34 9 (1 98 1) ) • 

B0HEncattnttEM£tmttttK"'f r*/ v KJBBttr* 

><- h^-- (enters &Rie/*- h*--c:*iE'j:^*ttax«*^*i* 

# LTBSKS kVhZt *»T* &R»6ttBtt4f ft <f'^ 'J -y 

^<Olte>«» Af»««ft^ W«ft**BnHV tf^f- vXtt'^* 1 >«i> 

> r o ju«-r 6 ts s f* « <o * <z>m c fc Bfott t jp -rffictt ti tt/R ic 



KlfettBttU 'tte>iBtt" tWti. R*>«- h *--«€rti***t*7li 

<Hffl»»tti«J(!2. 1 25. 96 4Wt) , f JV^Ja-^ 
(RijigopB lin e t a 1 . . Rid I H. Res . _9_ 
X=499-510 (1984) :Hubbird. K. ±J_ ±±. . 
Rid I a t. Res . 1 1 8 :257-268 (1989)) "C**. 
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i* ft* ft. xi*/r« u^tu^n*©*** ©«^»tnic jt 

r t«m«^£«Wt4tttt«<0BBTWlfi * n/t D N A - D N A (XI* 
DN A-RNA^6l»liRN A-RNA) UStt i X7,f/^yy y 

K£tB6rfttt2>$*ffft nf*ui*»t«9««. e. 
3»;**<o**c9Mu i saa»*<a***m^ft» u**u*9i<o«r 

l=ttn, S A^**-*tt^o2*«i::tt6+**A*«r*UTt<ftal 
" *»t**-ft. 




»«¥7-500493 (Q) 

«»»Ki*»v>T*to04»*«A D N A *C J: SMUT* Z t *<T# ft. 

■as (L u. A. L. ej. aj_. . WJt ; H ■ b e t L, T. £ 
± ±±. . «-t : P « n g. P. P. iJL ±J_. . W_t) JU*x r 
^^'^ -A-^-TxojLejrAaail CP r I ebe S. 
D JL± Jj_. . W±:Hiber ej^ iX- . «Jt) T*ft. 
#^i:Mu t SIliHi x AcQBjfbf/ntmttj^^ b -7 5;; 

Xii^AX^-DNACJb*l^T«*4#ifc«HCWK^?)3_ KStlft 
i?)iffl^6:ti<t#6 CSh imidi. T. ej. aj_. . J 
B I o I . C b e m. ££4. : 2 0 1 7 1 (1 9 8 9) ;L(nton, 
; - -2JL i_L • Mo I e c. Cell. Biol .7:3058- 
3072(198 9) iTuJI. ; . aj_. . J, b I o I C 

hem . 26 4 : 10057 (1989) )• 

ixv»*-i**Ba*<i> '<t**tmmt* m H^isRouft 
ftfc«ro<&T i **i*«a*o-«vc<£n 



ftBaRifeoaaii ( hi--- ) omott^iias 

K*(*ttlK*fH/xfe©i:*-ft # «jUi«6«aK'<- r*-li. ttHJg 

^ -ciftt*** A-r * c t & v *« otwttic © tc t ft c ± *-c 44 0 

£ ^^-y^-»^«a»X(i««EW«»t*RU ( B»*c!)nB<0*A«a»(i, 

»^cofftt*C©»KOfe*l![*«4-mt^Tt*m^ftCi:^T#ft. * 
OJc-ittMomUNA BG (^7 1-* A S - □ 1 - £ - d ~tf? 

TWao^ist*ffl^TW«rftCt*<T#ft (WAtlSamb rook. 
J. ej_ . M o I e c u I ■ r Cloning; A Lab 

oratory Manual . 2nd Edition. Cold 
Spring Harbor Pren, Cold Spring 
Harbor. NY. 1 9 8 9**J5U • 

**£0£&l::«;8'Xffa*<Z>j8p?<*. SIIttlfiBfllcfei? ftawo 
»«r«*«**<0^ffitmi»XrT-5Ct*»T#ft. «-?TW*tX*»«i; 



Jlricny et a 1 . (*<0#raX*Jt OEtt M li9lffi 
tftC4:CA0^*A<*WaB«I<Drt»i:tt$) IC Jt fJKttSnr^ft Jt 

(filter binding ft a a a y ) Offit*ft(n*Hr * 
^7 9 Is**- K^?-o2*«<OIM|<DfcioK, (ffL<in 6«K 
'J =^7 ^ ^4-^ K* + *— tfRff>*>ffl^r»P-C. 'i 

«»Tft. -t<o«5' *U4-*; k (;*ni-2 0tt» 

»-c*ft) i £^-ry^tirfft«mtt*vrf3i^u* 
f- Ktni^frTrr-- y >rt*. r-- «; >^#n/i 1 eas 
»-,^o2*m*i§*<ottii-rft'<#«a»tflifeL, *jbc3 0j»R 

7-f/w^-ic< ffl rft. a^ctk»imciu 7v^-^-kii 

3E«in*-Ctt*lca^rft, *<Ptt7< A.^-«>ffiJ(iaiH^ > >>f-u 
-->» >*ic»«5l^ *^^h-Tft, 7 < fr9-IZt>t9l,tcm&n<»tz 

*nm \,*+ k^o 2*««7 * /v^-**arft. a^-c*o 
* $ *tjc*m^ ft z i ic o % *feBflo^ffirwm« 

^-«tftaia»*SII(;(»tBL,, jBtR-Tft Z td*"C#ft, 

«*lfft3 5t:-7 a*W6 5riCT, t^6-80pH 




-c«ufc-fjr>M (w*tf2X ssc. iirix ssc-o. 

1 5 MOUft* i*»aO. 015MO»x>|tfij^A, pH 

7. o) ->^ii»r*^i >tt^o«a* % f i co i i 

(Pharmacia Pine Chmlciti, P I ■ c a t 

• war. n J ct owrtann***? o-xftcFxtf^oo t ku 
*ry » K»»t**fic 6fc»ir^ntttt»ft^^^<; T K»tt><- h 

1. ttatttttOMCK. 

2. C-CMWom : G-CtI«ttl*A-TX«A-UdHt« 
il>tt<tfeft3O«lTM«100M, c DN A ft J: 

5. ^«ar : »ii7i-»; ***$ft^2 




7-500493 (10) 

6. *a»«*CFYv^*'<->.>at«j:a|,|; a(t;€/ , J< yy y K 
h ttto 1 flft 1 0 0 -M***ftHJtT# 

7. CttttK: *^7i KacfOWTtt^O**ltftC!»ttal«>» 

9- v o J urn e exclusion agent): 

as. **-rry„ KB«o»6i=«tfftiai ( »j|i B ;u, ^rttdftfc^ 
**y * K-v©£x^T*-tt*«aKoitA. xi**x^ T *-** 

x^r » * -ttftBeWRcUft*/*- h *-tt«©*6R»&U<*»<*a 

A«<^<«v>i^^ft«)7^ y fc]*»*|i;:j: »> , XW>; * U 
(Rnnes) *>#&KJi*)U#VHCfm*ti*z£&*flBi* 



Nitesii. b'^^A^mm-f- h y y > h y /rym>iu y 

*K* ^ l/*"?- K'<*-fA>*|t*, "\/*y >£>.x.f^ to hat; 
*n0#lft»*>**tt3ftfc*ejNfcRNa s e£«*(tt£<9ttK0a 
tt 1= Jt *) * IB* * C e: *<T # * • 

'W^'J v KjgiS/<- h*---«W<By * * UjT^ K (DNA-DN 
A, DNA-RNAXIiRNA-RN A) '*-f^y * K^ttftbfcS X 
*«Xtt«*C(*itJt-ftC£*-C#ft CH2* 

V«M-$ftfc* X«»»L/; i ^7 yf - BftlBirmo, Ot ft 

tj*ai©»at^ B*rewu»K Hit tf ei««>i»3e(r jt »> 



^«a%tt (polyfunctions! in t i bo 

dy aggreffates). **l*(4-»|-tt*^iifiF) i mXto* 

o-/y> -<va % 8 G, igMtttoi'-fn^T*4ci^ 

Fab* XUF db' > i75/y>h^l»5Ccfct#* e 
C/ * Or ft * 41 ft J: ffl t , ,6 c fc ^ r # ^ p 

icwuftttflt^ffli^:*^**. h*— a* sx 

t -r ^ - to 6 a 6 » A* tf 4- * >o«ftj*r Jt 9 fttt * ftfc * A o.7 ^t: > 
xiix h uryefvr*4;^rt4. * region « 
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• # 



-5 tin i at/m 2f»#^- ^-ituxwi^ < 

^^3Hiffc©«lft»*%&«fcMu t LlSff (Gr i I Ity. M. c 

JL ii- . J, Biol. Chem 264 : 1000-1004 (1 
989) :Modrtch, P. . 1989. »±:Lahue cjl. 

•_±. . 1 9 8 9. m±) **^w*o«i8r?«#i»-r**ctA*T 
mute ? h ->^-^t©«feiieiiT**. 

«**9 OkDi OMHMu t L BBBIi A T P ©ff aTTM u I SRt> 

u t L(A i X^ v ^-6W^-f l o2*ttxii*(t|C!>Mu I SlcftKlitt 

(Pa n g ej, aj_. , WJJb) , UX^KiBKlt-, TflH* 
6»&, *f* U<li»ttilBI(l6aWJB^dnfc»»fl3Mu t LRfifTXti 



wa^T-sooasa (11) 

Mnw«*t±ATP«ffttTTiitt«intii,«i)£tctex.e ( n6. *<o 

MIMu 1 ±ieo«9*««Mo t L«9 

Ft-iltiK *<0*Mo t LC«»t«m2ttft 

u t 3ttft/<- hf-i:WUTJtETClL/Sit), Mu I L©fc*o© 
I2H^- ht - (4Mu t L*C«J|«!,/xtt*, Mu t LCftftUfc" 

>xiixrur*es>>, mu t L©*^<-h*— Be*eto*stt 

4t*4LJ7 1 ,4 Z 4 < E I A ) (Vol I « r, A. . Dl.tno. 
.M c Horizons £ :1 - 7( } g 7 g f Ml c rob i o 
iotlcal Atiociitcs Quarterly Pub 
Mcition. WHkerivlllB, MO : Vo I I e r. 
A - -Sj. A-L- . J. Clin. Pa t hn I B>i_.«n 7 .. ff? 
0 C1 9 7 8) :*Sftftr?WFFK3 1. 0 0 6 *91ft)» ; X(S«* ft 
2. 0 19. 4 0 8f««| : Butler. J. E. , Math. E 

- n< y mo ' • il:482~523 C198U :Mig S lo. E. 
( e d • > • B"*ymc Immu noassay . CRC Pre 

• a. Boca Raton. F L, 1 98 0) JJIi^^^/r^ 
<R I A) CWI en t r a u b. B. , Principles 

of Radioimmunoassay*. Seventh Tre 

Inlng Course on Radioligand As.a 



. y Techn iquea, The Endocrine Socle 
t y. March 1 9 8 6. pp. 1-5. 46-49Rtf68-7 
8) Ay r 7 *>f<5^m^tUT^ttf 

tf tU«B»«0«l6, Mu t S-WH»=)tlt#Xli(ft(*7 9ir> > 
**l**«K*4**C±ICj:9*aBlttttM*U E I AX lilt* 
-tt^AVVM^r,^ CEL I SA) Tffll>ft. *6tl*»T 

*a-X-6-*X7*-r-^b Koy^-tf, 4ao**xs 
h '/*-X*X7i - h *f 7 / 5 — 7^5*^-C yiK3r?u 

r--e, y/i/5-^-6-*x7*-hft 
KoY*— tf % ^37 £ 9— tfac/r*^^3 >*Xf9-m 

(C^n. 9y*-fi;7,*Y CR I A) *mnTB#fi*i;tt$L/c 



:«h* «. s , '«c, ac/if* c<ii«»ir* 

9mBt*;^t* 4> IfcMM^hSMWftMICtt, 

-fv/usy-^ fo7f 7 Mthero(n8ljc)7? 

»©ffaiiftit©ffa© tt aiicj:v»«**i*. whobmicsikca 



T"I1 




*#A,T^ftl*. *#ST**r *Cfc*T#*. »*Ll*«fct«Ktt 

a«* **u k, tawa*. «, wot si* (t 

tint i i P I r i l e i) , 11^97. ttBX<77RVt(i]i, 

tftt *«*«) , * 

AtfflbftfjaS (WXtlT r i ton* Twb e n. Xtt r-?i/A,mm+ 

til*, ttttld • DNA*W«jl> K J * 
iRr&Ct^TtiT*^^, MlfSitnbrook. J, et « 

*»wo^i*iik mc 4>* ***** it©**** *©maj<07?ttat/* v k 




ft «*F 7-500493 (12) 

t*CJ:9*»i«»©W*t(f*Co o p e r. D. IM. 

JLl JLi- • Hum. Genet. JL& : 5 5 - 7 4 (109 0) 
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K K L 

***.*.*.-■" iv vP8n> ; SJ5* At?t3r3r5r, 

V V 7 V i a. < m ■boh «j m MMfESSSEft «V BS^^c e. ca. o. 
~_. — -„5.% ««««««« VVHittttl I S K k K <N A<pe»a9ea» 
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is 



CM CM 



HHBc-'-'*****'*-*-**. r\ 




*enfc«-rr>i y kj6/*/<- h*-. &ca C2) ;X7 y f-^i 

*-tta»e»S>fc*&«>» H— . WXjftt-Mu t SOU** 

ttftt]*«l3l=Kttf'«Ct*TeftftttM % XiilitMflrBJ(0 7 9 
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*M*U»3c-*l*e:e«*nTi»*, KMDNAii, i mom 

>©a**n**mi*e. st*sitjie*i£w-r**y ? u*^ k 

— DN A, 

<b) jOE©li*ODNA <E> <DH>©*lpi|©l3»r 7 < 

/U^-JtKBlfe-f ft. 

(c) *<0«*<0DNA* *r-5X" OBXDaEacDjAflOWttr? * to* 
-KB***. 

i»-cr^T©«£Ei6«ta4-a«u. DNAat/«ejio^#m 

ntft&ttffC (S*mb rook e t ■ I . , tQ±) . 

tt«DNA* 1 0- 1 0 0u */m I tomtit-cm*.* 0. 1-0. 3 
M Na C I *<04 5 - 5 S^T'W T'J » KIMtKJtitfflv 3B<0 




»« ¥7-500493 (14) 

*0 * U** 9 > ^•lUH«7^y > Kelt** 
7<^-<.*»l. Mu t S*7/A^-cfc)X\Tlt*>** % HOC 
«y»o-*-* •)m-Mut8!*l*t7^^-i:iD<tll4 

fen (Xtty^xoHJ) ^ane*TjifeiK(6t«M**. tt^atut 

A. DNA*CAIMS£llft<ttb*fctt4<0)ifr (It ft) : 

(1) A yy » KiM'<-r*— > 

C3> *< LTBfe «>H)A«7.#**-Jbi;B*i s fitM4>© 

**MDNAUWT*«B*c*n*T»ttO»«*j5**-. 

B. DNA^(CjA9ljRftJI««f 6GC»(D«« (M&) r 

(1> A < A v K8tt/<~ r *— > ttJlstr, *JE* 

(2) "t^xobt *«*** 0 **ii*?**<iE**Hbae**w 



DNA«»WDNARn«>»C)ftS6«ttllt*r40T, -*9X<D9P 
Mu t Ltt6/<- r J— <:Bt>fc%ttttltDNAEgiU::M-r&<t3E 

» &a t * u & *t c © a« r ii <o ff a ic h u x w-c s in jft mis & c, m & m 

•Br*. * xv^^»iK-r*iE«>««ituT, Btt#ai#^*rotr 
^©jftKj»Ej»^fflt»4 # swsgcpiew'fcW'r** y :/* * u** k <x 

K -n* r o ^ >CW*K«f 
M^;? KfSuR'*— h-#--DNA*-ho-tfA,o-X?«f^^-J: 

<•) OEPOftBivoKltfOfitll/W^y * KM'«- hi- 

— DN A« 



7 -f »^ - MB UT^ y rf* ? U^f- K«Bt U **«!>*8t*ffl 
fT^WMMtttMb, «t4>9DNAftVI6I(D#M|| 

<• (Smbrook e_± »J^. . . 
U»DNAtl0-100ftg/m)O|fltT4li, 0, 1-0. 3 

A. 0NA^(CAKJRSIIAi^4>K»O«fr , 

<i) jft (A0i«o^yjr K»jtt/*-h^--) njiitr. *aje*< 
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<2) *<£SfcHb*e**WU, 

(3) *»< U-C»fe --r-f + x- 9>&tft7 4 ^-±ic*n, K«4<t>C 
B. DNA*i:A»«ltHtHf 4ttt4*0»A (««) : 

K -> ntt r (i « t *i i $ • 

3t*MI I i 

pS3a£TUBmfmffite^-e**t»*>4i (Le v ( ne. A. 
e_L ej.. . Nature 3 5 j :453-455 U991>>. 

orectal caret noma) OJfeH*ifc-r M*l/K j n 

* I c r . K . W. «_t_ t Science Z5 t : 1 3 6 6 
-1 3 7 0 (1 9 9 1) : Ke r n, S. E. e_t. a_j_. . Onco 

* c n e i= 1 3 1 -1 36 (1 9 9 1) jVojelsteln. 
B ' Nature 114=6 8 1 -68 2 (1 9 90) ;B 4 ke 
r . S. J . e_j_ _a_I_. . Science 2 4 9 : 9 1 2-9 J 5 
( 1 9 9 0) *>#HttJ:. 




ft* ¥7-500493 (1B) 

WMttTo 5 3»S*K«*r* cDNAmilL (Sam 
brook «_t. JUL . W±) , T KBct'<- 

«Y7'J v KB«'<- h*-ON A*HT« * 1 C UTi ^ d«^d 
-*7^y-ii:|8t4 (■3«ftni) : 

(■) o^iti<D»0oKit'wy >; 7 

- (p 5 3 c DMA) 4>x#t» 

(b> JE©aa©DNA^s-« *t***- o5Q*;*Hi<9fta r7 < 

KU. W^ODNARUaeHflSAmi^lSft^^c* 
ttWDNA*>RittJjlctoA.. 'Wr'J, K»tt!10t#5 5 ^ 60t ; T 

*«z.iianii (±te©a»)<o) /%-fr«; , kibm&ttm 

*f- > h^IU;DNA79^ > h<Ottfr*CBC<r. 

U Mv I * A> Tit »at 



fe -^-f + x- XI* "7*5X" Wffl*<flin*«TIBftE«;t«|B*ir, 

A. KKKRp 5 3ftMfc*a<feH*Kfs*«>i»ft : 
(1 ) A (UroSWO'Wyj * K©Hfc'<- »-*•-) 

(2) **«<3 IE <0«*4>DN A K»Wfi1 

tt#*tt6T*Ryt**r u Eon*©*-'; * u** k/wt*v * k 
« * ' « - h - & a he w t * r * o tr tt a<« c * . 

(3) UTife "v-r + x - <0B)A*7-f ^^-jticgin, KWDN 
Si ^ /i « ft T (J i» C i * fft t*. 

(2) '7? XOW **«iS't^<iE«ttHb«e : F*W 

-7*9xoen- ©ftM^fefcJCifejatJi***^ 

t »-mRNA€-tt*^^ttlCjL*)B«tt«^^l»«'r* (Sarnb r 



ook e_J_ aj_. . TOJb*#|(R) , «m^»teT p 5 3 
*t«cDNAm«llKSimbrook ej_ il-.RJb] 

'^7»; ^ K«^c/<- ^^-DNAtfclT<OJ:?^CU■C-^■o-lr^a 

(a) OBJ©ftaitoR5»IOtt«|/N'f -X*) * KIBfifcM- h^- 
- (P53DNA) t^# 7 hf*o 

(b) iEcowmoDNAu, mmtomtp-emnztiiyctifitomxte 

CWDNAtrg-© -7*-?X- ©gjfD^sp^^^jit.^ 4 

K^mRNA«!>|*ftte;t, 
7 < /W*-***t, s Mu t S€r7 ^ /W^-ll(DX.rit&d*. HQt 
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Ktft & I* & <z> Id * * ft -f • 
(DA (*©«»*>'W 7 9 •> K»J«><- r-*-> *3E** 

K^fcWttri* '.cue it**. 

(2) ^?X©HJ* **ll*i*S< JEO«*<0DNAl=« 

W«tttt5*««tllR***l^ 9 =*7 * HC^ K/»< 1 9 v 

*. 

ttJttWV 




7-500493 (16) 

Ifij.mu tSUIl^lAi KpMS312 (Su and Mod 
rich. Proc. Nill. Acad. S c I. USA. $3:6 
057. 1 986) OaJAU-fcO 1. 2t <?Af CI 85 7 Nt 

AH klT) Cmot SiM£atfttt&l,fc. 

mu t S<Pfm mu t SftVIl^ S oRC/Mo drlch 
C^»)Ett**lfc^«fc<?>»IEttT*&, 1. 2L (pMS312)«B 
*-5 0 tt %/m I ©7 >kfV9 >**V8 9 * h/KD8 6 9**1 (1 0 
I/'iiOBicio-TrTP ton tDl f co) . 5 a: / I <D»« 
ffttife (Oi I co) . 5»/IONiO) 4>O3 0tCTOD m 
•1. 3-1. 8«T«ILfc, Mtt*6 0TK*#ltioaCfc8 6 9 
*t**Tl : 2l=ftf*U 4 2T-CS*IBl-f «Ktt 

**»L^ ml. (bh^-* Kr- 7 o*ct«w u 

fc. h CI 6-2 9^5 A) **JfCW*U. »M««f*H 

0*Sif*A (20mM(DKPO„ dH7. 4, i mMQ EDTA* 1 
mMOPMSF, 1 0mMeo2->A'rt7'hJL^y-/v) (CMfltLfc, 
*e**-T* h >*S«t><0»*»Blt J:0 5*< VXUfc. 3* «r- h* 
«^irj:»?i8WtUfc (4 0. 000 g : 3 0») , J;»*tt*e*«« 
A4>e>259* (w/v) h l-Tr-r H/4t*« 
T**U 4TT4 5»BB«»Ufc. *»ttArK**4MC J: 
C4 0. 000g;30»), M7 <Jb«*« 1 m 1 Hfc 

»>o. 2 «> * i earo^ifTtoJU ttflmt^rtc-c**!^ o*m 

«#t,fc„ *4>KJ:9tt:«**tt (40, 00 0 g ; 30#) . 10m 
1 ©«W*A(CW»«bfc. lml(DB»€0. 02SMOKCI«t 



C«IKB <20mMOKPO., pH7. 4, 0. ImM^BOTA, 
ImMOPMSF, 1 0mMff>2-;^^hx^;-il) *T1 : 1 
0 cfftft L, atttl- 1 . 5 x 3 0 c n<DH t pi r.l n-Sepi ro 
ae CL6B (Pharmacia) Ai:2ml /ftK-tftJHL 
fc. A^A^O. 1M9KC I ft^l 0 Om ! (OlffttBTfttU 
«fjttB4ic9KC 1 OBW*3E (0. 1-0. 5M)*300m)fflt* 
T**OA:,> 1 0 0«O3m»»»4r»»fc. KB«icftm4- 
2 0X<DSDS- P ACEy*JbTfM»*** >9 5*<&mu t Sid 
II <9 7kOa) *ftt/*»*7-n>b*:. ^->HfcM*:2 0)(© 
«tt»at*-cr';-tro-A4r(Dit, T9 3- K>-7 0tT»*Lfc. 

;T 9 » l/**- K. Biopolymer L»b»fr**'i^ 
? U*f- K<rWfc« *9 ? V*-* K<0EF)l*. t h^-^o^'J > 
*fc*+O»tt*itoM$SICJI©i5tt©B0<!>3 0M**6£**:» * 

* 2 5me r <H9-C StCfS* T i / Utti^Wt ZBtitxtz 

T. (« : *IR©«tt*ftJ*5*J(Mr.«l*A : T-T : A h5>^<-y. 

) * 9 J? ? U*+ K*«*G>a*#*>i*«PTT--9 >y 
U G : T\ A : C&VC : C 5 (aJ&fiBW* WT * * 9 

* 7 V*+ KO I ««)ttltOH(DX«**»JRIC«t1lt-*«-9 rfji 
9 U*+ KC7--9 >ru«ftt:M«n«^^tt) 1«<D^«* 
»****^o2**, acF2«©»'X*4t*2<:«, r^fcBJC^: 



5 VKS^-y^ CP e I Frees) K«Wmu t Sm&H*&*i-t 
*CtCJt*>«fcrti»^^a1«Ufc. l6|G-«7ro-X (Phi 
r ma c I a) 1i? i*9 dt h 7*5 7 ^ -tr «fc*> ttt*^«»«t«K u 
fc« KTo y t>«(frUJBV*T, 1 0 a 8/m I «>tt-m u t SUUt 
« 1 n gOIHmu t S«eH*tttjfcl-rftci**Jtv^*nfco 

MM 

H4lC*ftn-Cl>e? , -^«. G : TftffG : G d*^^ o 2 *«)tr< 
AtMUlv A : C r*T**Rtf l«©**ttt**Wr*'vJro 

9 ytrttltz (t i I I ed) " * MM t/*f- K4>7 < A 

9 >^lfc. I*» (H5) rt#»* + TT--9>^ftCt(CJt0«IW 
Lfc^^o2*«(0««&ir»f:li« (BJ4> iB-TJ>*. 4-.«2*« 
(BS4-9 ? K03 Ome r «^££tli:ffiM^tt 3 Om e 

W»?f9 y u»» Kg>ffaTgT--9 >y 

««r*3 0me r it7i-'^n*;cCj;9**2*i*«l1 

Ufc. *<o« -f-r^ysnft' *9^*^nr^ KttoA, **2 
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% 9 FCHUT3 Otnc r a fc*ttl=»*r * C fc** LTH*. 

TO*. 

iKcr>n«2*i(R»u. y>7**tifc- a- u 

© "f'fy J* 7 K*«2**£tt*fflPia<iiaa 

TNE (lOmMOM;*, pH8. 0* 0. lMONtCt. 
1 mMOEDTA) 5 rr g C5 0 a I 4») <b**l**\0>7t 
l/**K*St>U 7 one 1 0»««D»U SO^MMKfcttU, 
*JfC»»Lfc. Ti-';>rdhW (2al4>UI)(2S(n 
mOi ho-t;Vo-xPJ«r (7L30. 45:?o>. Scleiche 
r and Schue I I) Jtlexifl b Ufc. Kll (Ht-mutS) 

LT 1 0 n gafftVk u tS*7«( /l/*-J;KX«K* h Lfc. 7 4 
/v*-*ffiJ(l»fciB*L. 2m I 96£tt«t»itt (2 OmMO hU, pH 7. 
4* 0. OlmMOEDTA, 0. 5 m Mej>M g C 1 lv 0. 0 1 mM 
CODTT) VLtf3K <w/v> *|»Iftl£llfL*r£&-6 * /watBttlftft 




»R¥7-500493 (17) 

« <F« I con) «'**fi:*9<f*.»4TTIt«* 
-hOfc. 7« /^^-tflllCMt (4i2ml) TCfe»L. 1 *« 
(Promegi) «K (Ke«K«<*> 1 0 0 * */ra I IZ 
rim J) tXCY> + »^-H,/: (4tT30^H) . 74/i,*- 
<4x2ml> r«P>U (l).lnl«RC«II, 
CI J) im I O«««gtRtri0tf */rnIOrou tS. Xti 
CI i I) ImI©Kfc*ffnafccU0«g/'ml«>mu I SRCM « 

3 Ornc r s t^co^^K- h U/r (4tT3 0»lfl) . 7 4 A,* 
-**K£«llr* C4 x 2 m t ) TJtl»U tt-mu t Stlt* <K£« 

* a ^ hLfc c4icT2i»ra) . ?4**-*mixicmmm (4x2 

tfI|C(BlQ-R,d)«l : i OOOiR CSttftttttRtf 3 
KS>*I»ttfc«*W>> 2 mltftir-r^t^-n.fcf^tTl *M). 
7« C4x2ml) TSfefrU 2ml©»fbl>» 

»«■?* CIO 0 mMcD t- «; A. pH9. 5, 1 0 OmMONi C i , 
BnMOMgCI,, 0. 165mi/ml<t>ro*^ooY>KY^ 
*X7«-h (i;>f^^ A7 » K*«ttHM»***I : 10 0«C« 
•0,0. 3 3mj/ra ! oi. to -7**- 7- j.-5*/i;^^ (if / f-A* 



m I <OTNE*#fc6?*/MEK|*Ufc. 2 ju g (4tf l)O30me 
r*i}d?9 Y*taX.ftm «$7 0^6!>*ffi*(= l 

IS 4 C «t r» * 4 HI U T JbK i: E« b a 0 l= M ^ • 

»i<O30mc r *U =/? ^ * 4 fc«r *»W^*cE«l© 

ft 2 

* 'J 1% 9 1,*+ b'Btm 

1) *ccc. . . ccCCACCTCACTCCTGCCCACAACTCTCCCCT 

2) *ccc . . ccCCACCTCACTCCTCACCACAACTCTCCCCT 

3) CCTCCACTCACCACTCCTCTTCACACCCCA 

4) CCTCCACTCACCACCCCTCTTaCACCCa 
5} CGTCCACTCACCACCCCTCT7UC«CCCCA 
6) CCTCCACTCACCACCCCCTCTTCIGACCCa 



CH «tt> 



• -5'7i ^0ttX 

I - 4*'; CK«RCf 5 r T i y«t»»<xUTfe«W 

1 +3-G : T £ 1) SEfl ID ffl 

1 +4»G : C i^7 7 f 2) SEQ ID 12 
l+6-**2** 3> S£Q ID 83 
1+6 «N-<B/^5fe'vf-ci 2*« SEQ ID 14 

2 + 3-^«2« fi) stQ ID 15 
2 + 5*A: CJ^T^f 6) SEQ ID 16 
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mnmn : 1 

E«<0** : 3 5 
£*Cfi : turn 
«Oft:l*« 
h*oS>- :*«<* 

enosn : DNA 
en 

CCCCCGCACC TGACTCCTGC OCAGAACTCT 
GCCGT 

: 2 

Efi|Oft6 : 3 5 

CW©D : tfttt 

K*oi>- : ftfllfX 
CFtOM : DNA 

en 

CCCCCCCACC TCACTCCTCA CCACAACTCT 
CCCCT 

cntn : 3 

Ef<)(OAd : 3 0 



If * ¥7-500493 (18) 

en 

COTGOACTCA GCACTCCTCT TCACACGGCA 



eno** : 30 

KWOffl : tSK 
: 1 *« 

KW<OMI:DNA 

ew 

CCTCCACTCA OCACGCCTCT TCACACGGCA 



e«Oft* : 3 0 
KNOB : tft* 
*<t>K : i*t* 
htfotf- : ft tft* 
Cn«l« : DNA 



e?'j 

CCTCCACTCA GCACCCCTCT TCAGACGCCA 



ew«* : 6 

CflOft* : 3 1 

: «H 
«4>tt : 1** 

C^Oia : DNA 

CCTCCACTCA CGACCCCCTC TTCAGACCGC 
A 



(o) * U ? w**- K 

tb> c-DMA v 

i 

1 




4 XTittfDNA^-f h«»«B 



(b) c-DNA 




FIG. I 
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c 9i s if A) ttaoffa 



I ^Tt-Mt|t R (NBP) 




At/- ► a +a. 0 



i 



ft* ¥7-500493 (t8) 

RKMDKAfilKOO) 



D 



© KIONA CXttANA) t*»*4 * V t ► 



CD 



<2> 




mm i -ao^m**** 



ELHftttOIIX 
(MDMAffttftM 

tier**) 

CKMDN Atc^fttA 



FIG. 3 



FIG. 2 



FIG. 4A 

G-T 

- J v m u 






FIG. 5 



G-T 



G-G 



A-C 





fa I » <C LJ 
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In.Ct.VcifQMM 




PCT/US R/0U4S 



£*,A.O 310 »1 (KXECULAI OCVICES 

CORPORATION) 

i A»r<1 10t$ 

clt*> in V* «nl<cu<M 

p*f« Jf, lint 40 - )(■« S|; cUI 



US ttOC04B 
SA 12U* 





U-M-*7 — ^ 






| * 7^"" 






US-A- 










K-A- 


fOSlW 


OWJ-iT 






tt-A- 

n-A.i 


M»1M 


Q§-01-17 






KM70S 


o*-w-*7 






JP-A- 


(111*419 


W-07-W 


Er-A-oaiozsi 


0S-C4-W 


ta-A- 
jf-a- 

»-A- 
O-A- 


moot 

W170OO 
WH« 

9011770 


ItWt-M 
lf-«l-f0 
M-10-M 
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